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(54) FLAME-RETARDANT RESIN GOMPofelTION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition for laminated sheets having 
high resistance against flame without adding a halogen compound. 

SOLUTION: This composition is obtained by formulating (A) 1 00 pts.wt. of a phenol novolak 
epoxy resin or a cresol novolak epoxy resin, (B) 30-150 pts.wti of a curing agent consisting of 
a triazine-modified novolak, and (C) a phosphorous component at a C/(A+B+0) weight ratio of 
0.005-0.05 and a nitrogen component at a weight ratio of 0.02-0.1 per total composition. 
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[Claim(s)] 

[Claim 1] (A) The flame-retardant-resin constituent with which it is the resin constituent with 
which the curing agent 30 which consists of the phenol novolak epoxy resin or cresol novolak 
epoxy resin 100 weight section and a (B) triazine denaturation novolak - the 150 weight 
(sections C) Lynn component consist of the 0.5 - 5 weight section to a total of 100 weight 
sections of (A), (B), and the (C) component, and a nitrogen component is characterized by being 
the 2.0 - 10.0 weight section to all the constituent 100 weight sections. 

[Claim 2] The flame-retardant-resin constituent with which the sum total of the (C) component 
is characterized by the thing of the whole solid content included 80% or more from (A) 
according to claim 1. 

[Claim 3] Prepreg which comes to siijtk into a base material in a flame-retardant-resin 
constituent according to claim 1 or 2. 

[Claim 4] It is one sheet or the laminate which comes to carry out two or more sheet laminating 
about prepreg according to claim 3. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resin constituent prepreg which has the fire 
retardancy which was excellent even if it did not use a halogen series flame retzirdant, and a 
laminate. 
[0002] 

[Description of the Prior Art] The thermosetting resin represented by the epoxy resin etc. is 
widely used for the electrical and electric equipment, electronic equipment components, etc. 
from the outstanding property, and in order to secure the safety to a fire, fire retardancy is given 
in many cases. As for flameproofing of these resin, it was common to have used halogen content 
compounds, such as a bromination epoxy resin, conventionally. Although these halogen content 
compounds have advanced fire retardancy, when it decomposes under oxygen existence, an 
aromatic series bromine compound not only separates a bromine corrosive by the pyrolysis, and 
a hydrogen bromide, but may form a toxic high poly bromine dibenzofuran and a poly dibromo 
benzooxine. Moreover, the superannuation scrap wood and refuse disposal containing a bromine 
are very difficult. Since it is such, phosphorus compounds and a nitride are widely examined as 
a flame retarder replaced with a bromine content flame retarder, and it is also a well-known fact 
that the Lynn component for acquiring fire retardancy according to the synergistic effect by 
making the Lynn component and a nitrogen component live together can be reduced. Although a 
melamine, benzoguanamine, etc. were used as a nitrogen component used in that case, these 
compoimds were refractory to the organic solvent, and when it used as a varnish for laminates, 
workability had produced the fault of being bad. 



[0003] 

[Problem(s) to be Solved by the Invention] In order to solve such a problem in this invention, 
the resin constituent and prepreg which have fire retardancy with a non halogen, and a laminate 
are offered by using the above-mentioned curing agent and using phosphorus compounds 
together as heat-resistant high novolak epoxy and a heat-resistant flame retarder further. 
[0004] 

[Means for Solving the Problem] the flame-retardant-resin constituent with which this invention 
is a resin constituent with which the curing agent 30 which consists of the (A) phenol novolak 
epoxy resin or cresol novolak epoxy resin 100 weight section and a (B) triazine denaturation 
novolak - the 150 weight (sections C) Lyim component consist of the 0.5 - 5 weight section to a 
total of 100 weight sections of (A), (B), and the (C) component, and a nitrogen component is 
characterized by to be the 2.0 - 10.0 weight section to all the constituent 100 weight sections 
it comes out. 
[0005] 

[Embodiment of the Invention] As mentioned above, a nitrogen flame retardant and a 
phosphorus series flame retardant are used as an object replaced with a bromine system flame 
retarder. Compounds, such as a melamine and benzoguanamine, have many nitrogen atoms in 
intramolecular, and, moreover, the triazine ring contained in these compounds has the 
description that thermal resistance is high. For this reason, these compounds are used as a 
nitrogen flame retardant. However, these compounds were not able to be dissolved in an organic 
solvent and were not able to be used as a varnish for laminates as a result. Then, workability is 
improved, when using the nitrogen-containing phenol novolak resin which carried out 
copolymerization of a melamine or the benzoguanamine to the phenol as an epoxy curing agent 
as an approach of introducing a melamine frame and a benzoguanamine frame into an epoxy 
resin constituent and it uses as a varnish for laminates, since it is meltable to an organic solvent. 
[0006] By the way, since binding energy is easy to be cut upwards weakly and an oxygen atom 
is used for oxidation reaction, ether linkage has the description of being very easy to bum. For 
this reason, as a curing agent of an epoxy resin, compared with the time of using an amine, since 
ether linkage arises, the system using a phenol novolak tends to bum. Therefore, by using this 
nitrogen-containing phenol novolak resin as an epoxy curing agent, a nitrogen content rises and 
ether linkage is also produced. 

[0007] Then, in case the above-mentioned nitrogen-containing phenol novolak resin is used as a 
curing agent, combustion can be suppressed by using heat-resistant high novolak epoxy for an 
epoxy resin. Furthermore, combustion can be suppressed by using a phosphorus series flame 
retardant together. A nitride promotes decomposition and heat condensation of the Lynn 
component, and generates polyphosphoric acid, the polyphosphoric acid generates a coat on the 



surface of an epoxy resin, and the device of the synergistic effect by making the Lynn 
component and a nitrogen component live together produces adiabatic efficiency and an oxygen 
screening effect, consequently prevents combustion. ** triazine ring compounds, such as a 
melamine and benzoguanamine, are excellent in the heat condensation promotion capacity of 
the Lynn component. It makes to make fire retardancy discover with a non halogen by nitrogen 
and the interaction of Lynn into a technical main point by using the nitrogen-containing phenol 
novolak resin shown above in this invention as a curing agent, and using heat-resistant high 
novolak epoxy for an epoxy resin further, and using the Lynn component together. 
[0008] Although a phenol novolak epoxy resin or a cresol novolak epoxy resin is raised as a (A) 
component used by this invention, considering that a methyl group tends to bum, a phenol 
novolak epoxy resin is desirable. Although it is the curing agent which consists of a triazine 
denaturation novolak as a (B) component used by this invention, it is shown by the following 
general formula (1), for example. When there are few nitrogen contents, the effectiveness over 
fire retardancy is small, and if there are many nitrogen contents, since water absorption will 
worsen, 5 - 20% of thing is desirable. 
[Formula 1] 




(R is n and NH2, the alkylation amino group or an alkyl group, and m are the natural number) 
[0009] As a Lynn component used by this invention, trimethyl phosphate, triethyl phosphate, 
Tributyl phosphate, tree 2-ethylhexyl phosphate, Tributoxyethyl phosphate, triphenyl phosphate, 
tricresyl phosphate, Trixylenyl phosphate, cresyl diphenyl phosphate, xylenyl diphenyl 
phosphate, Although condensed-phosphoric-acid ester, such as phosphoric ester, such as 
2-ethylhexyl diphenyl phosphate, tris (2, 6-dimethylphenyl) phosphate, and resorcinol diphenyl 
phosphate, and dialkyl hydroxymethyl phosphonate, etc. is illustrated It is not limited to 
especially these. 

[0010] Moreover, it is not desirable in order for an unreacted hydroxyl group to remain in a 
hardened material and to reduce moisture resistance, if it becomes being under 20 weight 
sections to (A) hardening [ of resin ] a component (B) inadequate and the 150 weight sections 
are exceeded. Moreover, since solder thermal resistance and the Peel reinforcement will fall if 
the effectiveness as opposed to [ that the Lynn component is under the 0.5 weight section to a 
component (A) and the total quantity 100 weight section of (B) ] fire retardancy is small and 



exceeds 5 weight sections, it is not desirable. Moreover, since it will become easy to absorb 
water if the effectiveness as opposed to [ that a nitrogen component is under the 1.0 weight 
section to a component (A) and the total quantity 100 weight section of (B) ] fire retardancy is 
small and exceeds 10 weight sections, it is not desirable, 

[0011] The resin constituent of this invention which contains the flame-retardant-resin 
constituent which consists of this component (A), (B), and (C) 80% of the weight or more in the 
soUd content whole quantity is desirable. That is, even if 25 weight sections add curing agents, 
such as a bisphenol female mold epoxy resin and a dicyandiamide, to the total quantity 100 
weight section of a component (A), (B), and (C), it does not interfere. Although the 
flame-retardant-resin constituent of this invention is used with various gestalten, in case it sinks 
into a base material, a solvent is usually Used. Although the solvent used needs to show good 
solubility to a part of presentation, a poor solvent may be used in the range which does not do a 
bad influence. 

[0012] It is used for applying and infiltrating the varnish obtained by dissolving the resin 
constituent of this invention in a solvent into base materials, such as cloth which makes it a 
component except a glass cloth, nonwoven glass fabric paper, or glass, and being able to obtain 
the prepreg for printed wired boards by making it dry at 80-200 degrees C, and prepreg carrying 
out heating pressurization, and manufacturing the laminates for printed wired boards etc. The 
resin constituent of this invention is a thermosetting resin constituent which has advanced fire 
retardancy, without adding a halogenated compound, and is used suitable for a laminate etc. 
[0013] 
[Example] 

(Example 1) The varnish was adjusted so that N and N'-dimethylformamide might be added to 
66 weight sections and the triphenyl phosphate 43 weight section and it might become 60% of 
nonvolatile matter concentration about phenol novolak epoxy (Dainippon Ink Epiclon N-770) in 
the 100 weight sections and a triazine ring content phenol novolak (7054 12% of nitrogen 
contents [ Dainippon Ink LA- ]). At this time, the nitrogen component became [ the Lynn 
component ] 4.8% 2.5% to a total of 100 weight sections of an epoxy resin and a curing agent. 
Infiltrated the 80 sections into the glass-fabrics (0.18mm [ in thickness ], Nitto Boseki Co., Ltd. 
make) 100 section by varnish solid content, it was made to dry at a 150-degree C dryer furnace 
for 5 minutes using this varnish, and the prepreg of 44.4% of resin contents was created. Six 
sheets were piled up for the above-mentioned prepreg, up and down, heating pressing was 
performed for electrolytic copper foil with a thickness of 35 micrometers at pressure 40 kgf/cm2 
and the temperature of 190 degrees C in piles for 120 minutes, and double-sided copper clad 
laminate wdth a thickness of 1.2mm was obtained. According to UL-94 specification, the 
method of perpendicular estimated the fire retardancy of the obtained laminate. About solder 



thermal resistance and the Peel reinforcement, it is JIS. C It measiired according to 6481, and 
solder thermal resistance investigated the existence of the abnormalities of the appearance after 
being immersed in a 260-degree C solder tub for 120 seconds, after performing moisture 
absorption processing of boiling 2 hours. A combination formula and a result are shown in Table 
1. 

[0014] (Examples 2-4 and examples 1-4 of a comparison) By the combination formula shown in 
Table 1 and 2, the double-sided copper-clad laminate was created by the same approach as an 
example 1 except [ all ] this. An evaluation result is shown in Table 1 and 2. Each laminate of 
combination shown in an example is excellent in burning resistance. 
[0015] 
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[0016] 
[Table 2] 
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[0017] 
(Note) 

(1) The Dainippon Ink phenol novolak epoxy resin Phenol novolak epoxy resin by 
number-average-molecular-weight 1000(2) Dainippon Ink Number average molecular weight 
Triazine ring content phenol novolak by 580(3) Dainippon Ink Triazine ring content phenol 



novolak by 12% (4) Dainippon Ink of nitrogen contents 8% (5) of nitrogen content Phenol 
novolak by Dainippon Ink bisphenol A mold epoxy resin (6) Dainippon Ink [0018] 
[Effect of the Invention] The flame-retardant-resin constituent of this invention has advanced 
fire retardancy, without adding a halogenated compound. Therefore, the new thermosetting resin 
constituent as a non halogen ingredient demanded from now on is offered. 



f 



(19) H2p:BSH*|^Jt (JP) 



02) ^ It ^ (A) 



1-43536 

(43)4^§iB ^^11*^(1999)2^160 



(51) Intel.' 



F I 

C 0 8 G 59/62 

B 3 2 B 5/28 A 



C0 8G 59/62 
B 3 2 B 5/28 



15/08 
17/04 

C0 8G 59/50 



17/04 A 
C 0 8 G 59/50 



15/08 J 



^^¥9 -200522 



(71)UJSA 000002141 



(22)mSB 



¥J«9¥(1997> 7^253 



(72)%§g# fm .^ 



(54) li«K1%iirigffi^ 

(57) ism 

imm^mi (A) :7iy-;i/yjK^->^x4<^^v-ig 

8ifcb<(4^7^y-;l/y:j?^.y^X;}?4^->^Hgl 0 0« 
(B) h'J7'S^>'a'lty:^t^'y^'*^e.^551{t;SiJ3 0~ 

1 5 ommm 

CO UVfig^^A^ (A) . (B) . (C)fig^©^ftl 

ooaamcj^bo. 5~5afigR*'>F>*?><tsi3iifiScft 

2. 0-10. 0««gPT«Sc:i:«r#SJi:-r5SI«!Stt 



(2) 



WmW- 1 1 -4 3 5 3 6 



(B) hU7S^>S'l4y#7>y^*^?.'5:5g!<t?[iJ3 0~ 

1 5 0 aasp 

(C) ';>fig^*MA) . (B) . (C) fiJc^CD^Stl 

ooaagpiiijifLo. 5~5*sgp*^t>^i.ii«a§fflfiK!|& 
2. o~io. oaagpTfesc t^^t^st-rssiMtt io 

Cil#:^2] ti^^iieSgcD (A) t)^P> (C) fig^cD 

3 ] nmm i x« 2 iBigcosi^ttmBiififeft 
[0001] 20 

[0 0 0 2] 
[0 0 0 3] 



[0 0 0 4] 

[il^^fi??*t-5fc46C#g] *^B^«. (A) 7x/ 
i7x4?^i/fflflg 1 0 0 «ga5> 

(B) hUTv^>Stty5l<^>yi'*^e.*aB!fk^J3 0~ 

1 5 ommm 

(c) y:/BK^*^ (A) . (B) . (c) 

0 0 mmmzn l 0 . 5-5 itfigp*^ e. ^ 

2. 0-10. om.m^x'^^ct^<^w,tt^mm'& 

[0 0 0 5] 

[0 0 0 6] t C5T\ x—7^;l/Jg-&{±S-a-x;t-.;l'^- 

(^)fc^6^ x^4^e/1&Bi(0g!{bS'Ji:L.T> TS^^fflv^fc 

i: §lclt<, 7x7 -y ^'^fflv^fcJSfix— r 

mmt^ctT^, ^^#*sfe±»-rs*^x-r;i/i^^ 
[0 0 0 7] -ecT^ ±iB«o#^^7xy-;i'yjp'5'y 

^'^SBi^mSJiiLTigffl-rsi^tc. x^jC+v/^SIIgtB 

f^tttoiftv^y #5 -y ^:jL:r^=^~>^^m-t^ c txm^^ 

c:i:t?jl«Sj^%ai^l5ci:*^T#So U >^»i:S^B8^^• 
^7xy-;l/yd?'7«yi'«Sfli^®{t?i'Ji:UTfiEfflb. « 



3 



(3) 



^m^l 1-43536 

4 



[0 0 0 8] :^mMTmi^^{A)^^tLrityjLy- 

;l/ y # ^ 7 ^ X .1^ 4^ ^ i ^ U ;b y .t* ^ y 

20 

n, mtig^iSc) 

[0 0 0 9] *%Bj-effiffl$n^';>^5^-i;UT«. h 

h, ^U-2-x^;l/^it^2/;l/^^;;;7 

;l/J^7,7x— h 'J i7U>7;l/4-s7.7x— bU4^i> 

^ix;l/i;7xx;l/:t;:;?.7x— b> h 'J X (2, 6-i^P< so 
^;l/7xx;l/) ^X7x— lxy;U'»5^7xx;l/*; 

Co 0 1 0] fig^i- (B) (A) »C34LT2 0« 

figi5*}S-e$. ^ t mm(om{tt^^±^ t * t) ^ 1 5 o « 

fig^ (A) -BlXS (B) cO-^ttai 0 0M«gi5tC>ittbT 

0. 5mmu^mi:-h^tmmmcnir^%^m-^-^ « 

T-rSfcii)Sf*L<*V\ ^fc. S^fiK^J-*^fig5J (A) 

Rtf (B) cD^t^«l ooMigpicj^Li. oaaas* 

[0 0 1 1] *i?B^li:^ il<7)fi)c53- (A) . (B) Rt>- 

(c) ti^^^^wm'&immimMB^m^^±m<Do^8 



(A) . (B) (C) O^WSl 0 0««gf!lC«b 

trx-7 X y-;WF sax.-j^^i'itsi-^v^i/zvi^'T 5 

[0 0 1 2] :^^m<Dmmmm^mmcmmLxm^ 
o~2 0 oTr'^m^'t^ctic^i:)-:fv>hmmmm 

[0 0 13] 

[^asfij] 

(HiSSfiaj 1 ) 7 X y ^ x4<4^s^ B *f 

>*?±iS!xfcri'ai/N-7 7 0) % 1 OOaSSP. h'J 

7'i^>S!^rf7xy-;i/yjp5'-yi7 (.±s:^^>^ii±m 
L A - 7 0 5 4 . 1 2 %) 6 6 m«gi5. b 

U7xx;l/.-hX7x— h4 3Saa3tcN. N' -'J:^=f- 
tcyxx;&li^Lfco ;icDi:^x>-}?:^^i^i^flg. , 

o^tt 1 0 0 mAn\m u ^'bSc^j-a"' 2 . 5 %, 

8%i:*^:rcc c:«D7xx^fflv>T. ;flf5x 
i^nx (ffSO. 1 8 mm. H*iK5» («) IS) 1 0 0 
SPtcyxxHJg^i-T'S Og|S#^i^-<*T. ISO-CO^ 

5 ^tm-^'t. «9fli^*fi 4 4.4 u y U 

* 3 5 m<Dm*5?^?g^SteT. ffi;^) 40kgf/cm 
2^ l&A 1 .9 QIC T' 1 2 G^J-iO^iQfffiKJg^mv 

1. 2mm(ommmwm^^%rco %^t\.fd^wn> 
wm^t. uL-9 4mtceft,-sii:7?fc.i'3?FffiL 

fco ¥EBffe14, fcr-;l'®«lCOV^Taj I S C 6 

4 8 1 tcisura^L, ^mmim,tmmz^^<^wm 

5Qa^?Tofc^. 2 6 O'C^D^fflWtC 1 2 0#?I?SLfc 

1 t^fo 

[0 0 14] (|ISEfiSl2~4. BLtfJ±«eiJl~4) ^1 
[0 0 1 5] 

[«1] 



50 



5 



(4) 



1 1-43536 

6 

















100. 0 




1 00.0 








100.0 




100.0 




65.8 


65.8 






U-70B2^^ 






63.2 


63.2 




43.0 


58.0 


43.0 


58.0 




2. 5 


3,3 


2.5 


3.4 




4. 8 


4,8 


3.1 


3.1 




fiS^1*B^ftaJL94) 


V-0 


V-0 


V-0 


Y-0 














1.61 


1.37 


1.53 


1.32 


10 


mm 












lb" mfi-m'^ 


100.0 


100.0 












100.0 


100.0 


U-7054^^ 


65. 8 




65.8 


65.8 






64. 7 










54.0 




43.0 




0.0 


3-3 


0.0 


2.5 




4.8 


0.0 


4.8 


4.8 




l^jaS^^ 01194) 




V-1 


V-1 


Y-l 
















1.70 


1.48 


1.60 



[0 0 17] 

(a) 

(1) ±B^^ >^ii±my X / ^:^:^-^i/mm \ 
gSf^pi^^^a 10 0 0 

5 8 0 ' 

(3) :^a*:-Y>+i±iahur>>v^#^:7xy-;W:?R^»y^ 

(5) ::^B*:>l'>4^aStrX7xy-;l/A^x4?:*^S/jtfli 

(6) ±u^^>^%±mr7ji/-)\^y^-'y-^^ 

[0 0 18] oT. 4>ttg^^n^/v/Nnyv«5Si:LT<^^m 



(51)Ini:.C1.6 MSlJiB^ 
C 0 8 J 5/24 C F C 

C 0 8 K 5/49 

C 0 8 L 63/00 



F I 

C 0 8 J 5/24 C F C 

C 0 8 K 5/49 

C 0 8 L 63/00 C 



